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ADVANCE  REPORT  Oil  THE 


SEDIIIEITTATIOIT  SURVEYS  OF  LAKES  CROOK  AMD  GIBBOUS 

PARIS,  TEXAS 

GE1TERAL  IIJFOEEATIOIT 

Location  ( f ig •  1 ) : 
'  State :     Texas • 
CoTOTfay :  Lama r • 

Distance  and  direction  from  nearest  city:  Lakes  Crook  and  Gibbons 
arc  '4%"iailos  north  and  6  miles  northwest,  respectively,  of 
Paris. 

Drainage  and  br.clcgro.tor;     Lake  Crook  dam  is  on  Pine  Crock,  a  trib- 
utary  of  the  Pod  River,  and  impounds  water  on  both  the  north 
and  south  branches •    Lake  Gibbons  dam  is  on  a  small  trib- 
utary of  tho  north  branch  of  Pine  Crook,  about  2  miles  above 
Lake  Crook. 

Ownership:     City  of  Paris. 

Pu rpo s c  s e rvc d ;     Lake  Crook  is  the  present  source  and  Lake  Gibbons  is 
tho  former  source  of  municipal  water  supply. 

Description  of  Lake  Crook  dan  and  reservoir:     Tho  dan  is  an  earth-fill 
structure,  3,100  foot  long  and  38  feet  in  maximum  height  above 
the  original  valley  bottom.    Tho  top  of  the  dan  is  487.6  feet 
above  moan  soa  level  and  is  20  feet  wide.    The  slope  of  tho  up- 
stream face  is  Ln*l  above  the  spillway  crest  level  and  3:1  bo low. 
A  concrete  facing  1  foot  thick  covers  the  upstream  slcpo  to  a 
height  of  6  foot  above  crest  level. 

A  concrete  overflow  spiJlway  300  feet  long  is  situated  ap- 
proximately at  the  middle  of  tho  dam.    Tho  spillway  crest,  whidh 
determines  tho' shore  lino  used  in  this  survey,  is  476  foot  abovo 
mean  sea  level,  or  11.6  foot  below  the  top  of  the  dam. 
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Date  of  completion:     February  1923, 

Date  of  survey:    March  1936.    Age  of  reservoir:  13*1  years. 
Length  of  lake: 

Original:     2.9  miles  from  the  dan  to  the  heads  of  both  cms • 

Present:     2.7  Silos  on  the  south  am  and  2.9  nilos  on  the 
north  am*. 

Decrease :     0*2  r.iilo  on  tiro  north  am. 

The  above  lengths  do  not'  include  harrow  poinded  channels 
which  extend  3,300  and  4,000  feet,  respectively,  above  the 
heads  of  the  south  and  north  arms! 

Area  of  lake  at  crest  stage: 

Acres 


Original  area  .   1,291 

Pre  sent  area  •     1, 22  7 

Decrease  .<>...  ° .......  64 

Storage  capacity  at  crest  stage  ( dot o mined  by  this  survey): 

Acre- f o  o t  Gallons 

Original  capacity    11,487  3,743,038,950 

Present  capacity   10,755  5,504,516,750 

Loss  due  to  silting    732  238,522,200 

General  ■character  of  reservoir  basin.     The  length  of  the  main 

basii,  exclusive  of  the  narrow  ponded,  channels  at  the  heads 
of  the  two  cms,  is  roughly  3  nilos.    About  1,7  nilos  above 
the  dan.  a  low  spur  divides  the  lake  into  two '  arris  of  nearly 
equal  size,  which  average-  approximately  1  riilc  in  length  card 
2,000  foot  in  width;.    Below  the  junction  of  the  two  arris  tho 
average  width  of  the  nain. lake  is  about  3,000  feet.  The 
shore  lino  is  nodoratoly  sinuous,  and  tho  submerged  slopes 
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arc  gentle,  except'  in  a  few  places  whero  the  old  channel, 
by  lateral  cutting,  had  encroached  upon  the  valley  side* 
The  lake  had  a  naxiraua  original  depth  of  24  feet  in  the 
submerged  channel  near  the  den  and  dininishod  gradually 
and  unifomly  in  depth  to  the  heads  of  the  two  arris. 

Description  of  Lake  Gibbons  dan  and  reservoir*    The  dan  is  of  earth- 
fill  construction  and  has  a  naxinun  height  of" 46  feet  above  the 
original  valley  bottom  and  an  over-all  length,  including  the 
spillway,  of  2,560  foot.     It  is  V-shaped  in  plan,  its  center 
being  about  500  feet  downstream  from  the  ends.     The  crest  of  the 
den  is  610  feet  above  no  an  sea  level  and  is  15  feet  wide.  The 
slope  of  the  up st roan    face  is  2:1,  and  of  the  dovcistroan  face, 
1    1  •    A  riprap  of  concrete  blocks  covers  the  upstrcan  face  to 
a  height  of  4  feet  above  crest  level,  and  a  thick  growth  of 
grass  and  trees  effectively  chocks  erosion  by  rainwash  on  the 
crown  and  \ippcr  slopes, 

A  concrete  spillway,  with  a  crest  length  of  20  feet,  con- 
nects the  earth  fill  with  the  west  valley  wall.    The  spillway 
crest  was  originally  602  foot  above  soa  level  and  38  foot  above 
the  original  channel,  but  was  lowered  3  feet  in  1932  to  an  ele- 
vation of  599  feet.     Discharge  fron  the  Lake  reaches  the  spill- 
way by  way  of  a  canal  about  20  foot  wide  and  400  feet  long.  Un- 
der varying  conditions  of  high  aid  low  water  the  canal  is  sub- 
ject alternately  to  erosion  and  deposition,  and  at  the  tine  of 
survey  its  floor  was  0.75  foot  above  the  crest  of  the  spillway. 
The  spillway,  therefore,  docs  not  dote mine  the  exact  level  of 
the  lake  at  all  tines.     Contour  599, "however,  was  used  in  the 
conputations  included  in  this  feport. 

Date  of  completion;     1900  (month  undoto mined )  • 

Date  of  survey;    March  1936.    Age  of  reservoir;     36  years. 

Long t h 'of  1 ako  (original   and  present):  1  mile,  not  including 
1,100  feet  of  ponded  channel  at  the  upper  end. 

Area    of  lake  at  crest  stage; 

Acres 

Original  area   131.3 

Pro  sent  area  ........o.  130, 5 


Decrease 


0.8 


Storage  capacity  at  crest  stage  (dete mined  by  this  survey): 

Acre -feet  '  Gallons 

Original  capacity  i   1,414  460,751,900 

Present  capacity   1,556  455,555,600 

Loss  due  to  silting  ........  78  25,416,500 

Areas  of  watersheds  (as  napped  by  Section  of  Conservation  Surveys, 
Soil  Conservation  Service): 

Lake  Crook  (exclusive  of  Lake  Gibbons  drainage  area):  51.6 
square  nilos . 

Lake  Gibbons:     1.26  square  nilos. 

General  character  of  the  c onb i ne d  wat c  r  s  ho  d  s . ^ 

Geology.    The  vflvtorshod  above  the  two  dais  lies  entirely 
within  the  West  Gulf  section  of  the  Coastal  Plain  province.  It 
is  underlain  by  three  fornatibns  of  Upper  Cretaceous  ago,  the' 
Bonhoxx  clay,  the  Bios  son  sand,  and  the  Browns  town,  narl,  which, 
in  the  current  usage  of  the  U.  S.  Geological  Survey,  arc  grouped 
under  the  ncxic  of  Austin  chalk* '   The  Bonhan  clay  underlies  the 
northcr:i  two-thirds  of  the  area,  and  the''  remaining  third  is  about 
equally  divided  between  the  Blosson  sand,  which  foms  a  nile-wido 
belt  extending  westward  fron  Paris,  and  the  Brownstown  narl  in 
the  cntrcno  southern  end  of  the  watershed.*- 

Drainage  and  topography.    Drainage  lines  of  the  region 
fallow  a  gentle  slope  northeastward  to  the  Rod  Pdvcr.     The  prin- 
cipal streams  of  the  area  arc  the  north  and  south  branches  of 
Pino  Crook,  which  unite  lir  nilos  above  Lake  Crook  dan.      A  snail 
tributary  of  ITorth  Pino  Creek  is  the  nain  feeder  strean  of  Lake 
Gibbons.    Overflow  fron  Lake  Gibbons  follows  an  eastward  course 


1 

Iluch  of  the  following  information,  particularly  on  erosion, 
slopes,  soils,  and  land  use,  was  obtained  fron  an  unpublished 
report  by  Harvey  Oakcs,  entitled  "Soil  Conservation  Survey  of 
Lake  Crook  Watershed,  Paris,  Texas",  based  on  field  work  completed 
in  February  1957  by  the  Section  of  Conservation  Surveys,  Division 
of  Operations,  Soil  Conservation  Service, 
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for  about  2- miles  and  enters  the  north  arm  of  Lake  Crook  by 
way  of  North  Pine  Creek. 

The  area  as  a  vihole  is  characterized  by  undulating  to 
gently  rolling  topography  and  a  well-deve loped  dendritic  drain- 
age system.    Near  the  herds  of  small  streams,  there  are  some  rel- 
atively flat  areas  as  much  as  a  mile  in  width;     Separating  up- 
land flats  and  valley  bottoms  are  slopes  as  high  as  10  or  15 
percent  which,  however,   represent  only  a  very  small  part  of  the 
total  area*    The  bottomlands  along  Pine  Creek  and  its  larger 
tributaries  are  level  to  gently  rolling.    No  noticeable  terraces 
have  been  developed* 

Elevations  range  from  488  feet  at  the  shore  of  Lake  Crook 
to  about  650  feet  at  the  upper  end  of  the  watershed,  but  the 
valley  bottoms  arc  rarely  more  than  80  feet  below  the  level  of 
the  adjacent  uplands. 

Soils.     The  watershed  lies  in  the  transitional  zone  between 
the  two  soil  regions  known  as  the  East  Texas  Timber  country  and 
the  Blackland  Prairie  region  of  Texas.    The  principal  soils  have 
beer,  developed  from  the  soft  shales  known  as  the  Bonham  clay  and, 
to  some  extent,  from  the  calcareous  clays  known  as  the  Brownstown 
marl.    The  principal  soil  groups  and  their  proportionate  areas 
in  the  watershed  arc  listed  in  table  1. 

The  four  groups  include  13  distinct  soil  types,  of  which  9 
arc  residual  soils  of  the  -ilson,  Crockett,  and  Houston  series, 
and  4  arc  alluvial  soils  of  the  Ochlockonco  scries.     In  general, 
all  the  soils  have  loose  and  friable  topsoils  and  heavy,  slowly 
pcrmcabl:;  subsoils,   conditions  highly  favorable  for  rapid  run- 
off   and  serious  soil  losses. 
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Table  1  .--Description  end  area  of  principal  soil  groups  in  the 
Lake  Crook  end  Lake  Gibbons  watersheds 


Group  Description  Area 

^.TcTccnt 

1....    Heavy  clay  and  clay  loams.     Relatively  deep 

Y.dth  heavy,  slowly  permeable  clay  subsoil.......  17.3 

2....     Friable  but  rather  heavy  fine  and  very  fine 
sandy  loans.     Shallow  with  heavy,  slowly 

permeable  clay  subsoil..   60.6 

3....    Heavy,  vary  fine  sandy  looms.     Shallow  to  moder- 
ate ly  deep  with  heavy  impermeable  clay  subsoil..  11.5 

4....    Alluvial  and  colluvial  soils  of  variable  texture, 
chiefly  silty  clay  loam  and  fine  sandy  loam  with 
granular,  moderately  permeable  subsoil.   10.6 

Total   100.0 


Erosion  conditions.     The  relative  extent  of  different  de- 
grees of  erosion  in  the  combined  watersheds  is  given  in  the 
f c  1  lowing  t abulat  ion : 

Degree  of  erosion:  Percent 

No  apparent  erosion,   including  areas  of 

recent  alluvial  and  colluvial  deposits   25. 5' 

Slight  erosion   43.1 

Moderate  erosion   25.8 

Severe  erosion   4.1 

Very  severe  erosion  •   1.5 


Erosion  of  the  moderate  and  more  severe  types  is  confined 
almost  entirely  to  lands  that  arc  in  cultivation  or  have  been 
cultivated  in  the  past.    T/ood lands  end  permanent  meadows  are  the 
least  affected  by  accelerated  erosion.    On  the  cultivated  lands, 
in  almost  every  case,  the  most  severely  eroded  areas  occur  on  the 
steeper    slopes.    The  steepest  slopes  of  the  watershed,  however, 
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are  not  seriously  eroded,  because,  "being  too  steep  to  cultivate, 
they  have  been  allowed  to  retain  their  original  protective  cover 
of  native  vegetation-     The  most  severe  erosion  has  occurred  on 
cultivated  slopes  of  2  to  6  percent. 

Land  Use.     The  proportionate  areas  devoted  to  different  types 
of  land  use  in  1937  are  as  follows: 

Type  of  land  use:  Percent 

Pet  S'fcU.X*  6eaoo*«*o««eo«C)o**«oee««ee»*»es*<i0  23*2 

Permanent  meadow. *  * i . . . » . ...  *  * . . . .  14 . 7 

Woodland  .................   13.3 

Idle  land   10.7 

Farmsteads  and  urban  areas.....   2.6 

The  principal  crops  are  cotton,  corn,  oats,  and  hay.  Some 
livestock  is  raised  on  almost  every  farm.    A  considerable  amount 
of  hay  is  produced  from  the  native  meadovfs . 

Mean  annual  rainfall.     38.94  inches,  according  to  a  39-year  record 
of  the  U.  S.  Weather  Bureau  at  Paris,  Texas. 

Draft  on  reservoirs. 

Lake  Crock:  Gallons  per  day 

Summer  maximum.   1,800,000 

Minimum.   700 , 000 

Average. . ....................  1,000,000 

The  average  daily  per  capita  ponsumption  is  64  gallons. 
The  water  of  Lake  Crook  has  a  high  degree  of  purity,  having 
accumulated  in  a  watershed  underlain  by  essentially  non-cal- 
careous, slightly  sandy  shale.     The  following  analysis  of  raw 
water  from  Lake  Crook  was  made  by  J.  B,  Hawley  Company,  Engi- 
neers, Fort  Worth,  Texas,  from  a  sample  taken  November  4,  1954: 
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Suspended  natter:  Parts  per  nillion 

Fixcd   34.5 

Volatile   11.5 

Total  dissolved  solids  on  evaporation  at  18  C.....  152.0 

Silica   15.4 

Aluni:ia  *   1.6 

Iron   0.14 

Magilo s iun  ••   3.8 

Sodiuri  .4.4..   7*9 

Sulfate   19*1 

Ohio  rine  *                                         4  •  •  5*0 

Bicarbonate   ........  4 ... .  **.  98.8 

Total  calcium  carbonate  •  *  •  i  i  >  * » i  •  •  *  *   81.0 

Lake  Gibbons.    !To  water  lias  been  d rosso,  fron  Lake  Gibbons 
since  Lake  Crook  was  put  in  use  in  1923. 


HISTORY  OF  SURVEYS 

The  sedincntation  surveys  of  Lakes  Crook  and  Gibbons  wore  nado 
during  the  periods  February  27  to  March  27,  and  llarch  25  to  31,  1936, 
respectively,  by  the  central  reservoir  party,  Section  of  Scdinontation 
Studies,  Division  of  Research.    The  party  consisted  of  L.  II.  Glyr/rph, 
Jr.,  chief,  V.  H.  Jones,  assistant  chief,  E.  "I.  Flaxnan,2  W.  G.  Shan- 
non,  H.  L.  Fischer,  and  0.  D.  Price. 

Original  and  present  (llarch  1936)  capacities  and  silt  voluncs 
wore  dcteminod  for  each  reservoir  by  the  range  method  of  survey.0 
This  involved  the  noasur  orient  of  water  and  silt  depths  on  18  ranges 
in  Lake  Crook  and  8  ranges  in  Lake  Gibbons.    All  napping  was  done 
with  plane  table  and  telescopic  alidade,  on  a  scale  of  500  feet  to 
the  inch  on  Lake  Crook  and  300  feet  to  the  inch  on  Lake  Gibbons, 
corresponding  to  the  scales  of  the  original  shore-lino  naps. 


-Ir.  Flaxnan  was  transferred  to  the  western  reservoir  party  as 
party  chief  on  llarch  4,  1936. 

5Eakin,  H.  II.  Silting  of  Reservoirs.  TJ.  S7.  Dept.  Agr.  Tech.  Bull. 
524:   128-137,  1936. 
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On  Lake  Crook  a  primary  control  system  of  20  triangulation  sta- 
tions tjt.s  expanded  from  a  3,075-foot  base  lino  chained  along  the  cen- 
ter line  of  the  dan*    Several  of  these  stations  were  also  used  as 
range  ends,    Additional  range  ends,  and  the  plane-table  stations  used 
in  napping  shore  line  and  in  intersecting  ranges,  wore  established  by 
stadia.    The  shore  line  was  taken  in  large  part  fron  an  original  nap 
furnished  by  the  city  engineer,  but  it  was  necessary  to  remap  several 
miles  at  the  head  of  each  am  to  show  greater  detail  and  to  show  the 
present  shore  line  whore  it  had  been  shifted  by  sedimentation* 

A  nap  of  Lake  Gibbons  nadc  in  1935  was  used  as  a  base  for  the 
1936  sUrvey,    This  nap,  which  had  been  nadc  by  the  transit-stadia 
method,  was  checked  by  triangulation  and  corrected  in  places  by  re- 
locating certain  control  points  and  remapping  sect ions  of  shore  line 
to  agree  with  the  adiustnciats.    The  shore  line  at  the  upper  end  of 
the  lake  was  also  remapped  to  show  greater  deto.il  of  the  ponded  channel 
and  to  show  the  present  shore  line  where  it  had  been  shifted  by  accu- 
mulation of  sediment  above  crest  level. 

To  facilitate  re  surveys,  all  range  ends  and  dsut-in  stations  on 
both  lakos,  the  ends  of  the  base  line  across  the  don  on  Lake  Crock, 
and  the  original  control  points  on  Lake  Gibbons  were  narked  with  iron 
pipe  stanped  with  the  station  numbers  and  sot  in  concrete, 

ACEJOV'JLEDGinClTTS 

The  Soil  Conservation  Service  acknowledges  the  helpful  coopera- 
tion of  the  City  of  Paris  during  the  course  of  the  survey's,    W,  F, 
Hicks,  city  engineer,  furnished  naps  and  info mat ion,  and  made  arrange- 
ments for  securing  materials  for  the  survey  monuments*    Thanks  arc 
due  to  Pete  Hess,  chief  of  the  Paris  Fire  Dor)c\rtriont ,  and  to  Hook  Boyd 
for  the  use  of  boats  during  both  surveys, 

SEDIUE1TT  DEPOSITS  III  LAKES  CROOK  AiTD  GIBBOUS 

Character  of  Sediment 

The  scdincnt  in  both  rcsorvoirs  consists  alnost  entirely  of  silt 
and  clay  but  includes  some  very  fine  sand.    The  bottor.is  of  both  lakes 
are  covered  with  a  thin  blanket  of  soft,  relatively  unconpactod  blue- 
gray  silt,  which  is  renarkably  uniform  in  composition  and  comparative ly 
free  of  carbonaceous  material  or  vegetal  debris.    All  the  silt  sample s 
fron  marginal  areas  of  the  lakes  wore  sandy  and  showed  evidence  of 
sorting  by  wave  and  current  action  along  the  shores.    The  delta  do- 
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posits  at  the  heads  of  Lake  Gibbons  and  the  north  arm  of  Lake  Crook 
consist  of  irregularly  stratified  very  fine  sand,  silt,  and  clay. 

Distinctions  between  lake  sediments  and  the  underlying  materials 
were  made  on  the  basis  of  several  conspicuous  differences  in  char- 
acter.    On  nearly  all  submerged  flat  areas  the  spud  entered  a  black 
sticky  soil  beneath  the  silt.     The  soil  adhered  to  the  spud  tenacious- 
ly while  the  silt  was  readily  washed  off.     Beneath  the  silt  in  the 
submerged  channel  a  more  or  less  oxidized  fine  sand  was  almost  invari- 
ably penetrated.     In  the  delta  areas  of  both  reservoirs,  borings 
through  the  sandy  lake  deposits  revealed  a  much  more  compact  valley 
soil  beneath.     In  some  places  near  the  original  channel  of  each  lake 
the  spud  passed  through  the  silt  into  relatively  fresh  shale,  showing 
an  absence  of  true  soil. 

Distribution  of  Sediment 

Lake  Crock.     (Fig.  3  following  p. 15) 

The  distribution  of  the  sediment,  like  its  character,  is  strik- 
ingly uniform;  on  nearly  all  ranges  the  average  thickness  falls  be- 
tween 0.5  and  1  foot.     Some  measurements  made  in  the  old  channel  ex- 
ceed 2  feet.     In  only  two  parts  of  the  lake  has  sediment  been  con- 
centrated; namely,  the  submerged  creek  channel,  and  the  delta  at  the 
head  of  the  north  arm  (figs.  2  and  3). 

The  delta  has  been  formed  by  the  accumulation  of  sand  and  silt 
above  a  road  fill  which  extends  directly  across  the  arm.  Inflowing 
water  from  the  tributaries ' entering  this  arm  must  reach  the  main  lake 
through  two  small  channels,  one  near  each  end  of  the  fill.     In  this 
artificial  settling  basin  a  delta  of  sand  and  silt  averaging  nearly 
2.5  feet  thick  has  accumulated.     The  deposit  diminishes  in  thickness 
upstream  and  finally  thins  out  at  an  average  distance  of  1,100  feet 
above  the  road  fill.     It  is  now  traversed  by  many  irregular  channels 
and  small  bayous,  and  supports  a  dense  growth  of  willows,  grass,  and 
cockleburs . 

The  south  arm,  having  no  obstruction  across  it,  lacks  a  delta; 
in  fact,  on  this  arm  very  little  sediment  of  any  kind  occurs,  even  in 
the  numerous  re-entrants  of  the  irregular  shore  line  at  the  upper  end. 

Lake  Gibbons  (Fig.  4  following  p.  15) 

The  sediment  in  Lake  Gibbons  is  fairly  uniformly  distributed  over 
the  reservoir  bottom.  On  ranges  RI-R2  and  R3-R4,  near  the  dam,  thick- 
ness measurements  on  the  submerged  flat  areas  commonly  range  from 
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0.5  to  1  foot,  end  tho  ncxinua  thickness  is  a  lightly  over  2  foot 
in  the  old  ohanne  1  •    Similar  relative  silt  depths  were  found  on  rcuigos 
farther  up  the  lake.    On  range  R9*-Iil0j  Micro  the  old  channel  had  en- 
croached upon  tho  west  valley  side,  a  silt  thickness  of  5.4  foot  was 
ncasurcd.    This  is  the  maximum  thickness  for  tho  lake,  but  represents 
only  a  very  snail  area  of  channel  fill, 

A  snail  delta  in    the  narrow  ponded  channel  at  the  head  of  the 
lake  has  ferried  two  sinuous  "bars,  one  along  each  shore,  as  well  as  a 
snail  island  near  nidchannol . (f ig.  3)*    This  deposit  has  a  total 
length  of  450  feet,  an  average  width  of  about  100  feet,  and  a  naxinun 
thic]mess  of  3.6  foot  near  its  lower  end, 

Tho  high  turbidity  of  the  overflow,  observed  at  both  Lake  Crook 
and  Lake  Gibbons  dans  during  seasons  of  greatest  run-off,  indicates 
that  a  considerable    fraction  of  the  incoming  silt  load  is  carried 
in  suspension  entirely  through  each  reservoir  before  having  a  chance 
to  settle;  tho  volune  of  silt  in  the  tiro  basins,  therefore,  does  not 
represent  the  entire  orosional  output  of  tho  watershed* 

Origin  of  Sodinont 

Sheet  erosion  fron  cultivated  areas  with  pontic  slopes,  devoted 
largely  to  clean-tilled  row  crops,  is'  tho  principal  source  of  scdi-- 
nent  in  tho  reservoir.    Gully  erosion,  although  more  noticeable,  is 
nuch  less  extensive  and  hence  less  important  as  a  source  of  sodinont. 
Although' the  soils  of  tho  watershed  as  a  whole  arc  potentially  highly 
credible,  serious  soil  washing  has  occurred  only  where  the  native 
grass  and  forest  cover  has  boon  supplanted  by  cultivated  crops. 

A  study  of  tho  available  information  on  tho  source  of  reservoir 
sodinont  brings  to  light  several  important  facts.  The  more  signifi- 
cant data  arc  summarized  in  table  2. 


Figure  2. — -Willows  growing  in  west  end  of  Lake  Crook  on  deposits 
of  soil  material  washed  from  surrounding  farm  lands. 
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Table  2 .--Comparison  of  data  on  the  Lake  Crook  end  Lake  Gibbons 

watersheds  and  reservoirs 


Ur.it 


Watershed: 


Total  area...  .....square  nilos.«. 

Cultivated. .».....*.....  •••• •percent  . • • 

Idle  ...do..... 

Pas  euro  and  woodlands ................  .do . . . . . 

Pomanont  meadow.  .do ..... 

Farmsteads  and  urban  areas •  .do • . . . . 

Area  on  B  s  lopes  do .... . 

Area  with  moderate  to  severe  erosion... do  

Reservoir: 

Original  storage  per  square  mile 

of  drainage  area  •  acre  -foot 

Annual  sediment  accumulation  per 

square  milo  of  drainage  area. ....... .do  


51.6 
33.9 
10.9 
39.1 
13.4 
2.7 
53.6 
31.8 


223 
1.08 


Lake 
Gibbons 


1.26 
17.3 

2.4 
14.9 
65.4 

0 

71.5 
17.7 


1,122 

1.7: 


On  this  survey,  B  slopes  arc  1  to  6  percent.    Only  5.5  percent  of 
the  combined  area  of  the  two  watersheds  is  on  slopes  above  the  B 
group. 


These  data  show  that  the  lake  Crook  watershed,  with  more  than 
twice  as  much  of  its  area  in  cultivated  and  idle  lend,  lias  a  cor- 
respondingly larger  part  of  its  aroa  suffering  moderate  to  severe 
erosion,  and  thus  might  bo  ejected  to  have  a  greater  silt  output 
per  unit  of  drainage  area.    Tabic  2  shows,  hot  rover,  that  the  annual 
rate  of  accumulation'  in  Lake  Crook  per  square  mile  of  drainage  area 
is  considerably  less,  instead  of  greater,  than  the  rate  of  Lake  Gibbons. 

There' can  be  little  doubt,  in  viow  of  the  more  serious  erosion 
conditions,  that  the  average  loss  of  topsoil  per  unit  of  aroa  has  bo»n 
greater  in  the  Lake  Crook  watershed.    Why>  then  ,  is  tliis  greater  soil 
loss  not  reflected  by  a  correspondingly  greater  silt  accumulation  in 
the  receiving  reservoir?    A  study  of  the  available  information  revco.ls 
two  facts  which  probably  account,  in  largo  part,  for  the  apparent 
discrepancy. 


13 


First,  more  than  9  percent  of  the  Lake  Crook  vra.tershed  consists 
of  practically  flat  alluvial  flood  plains,  the  largest  of  which  ex- 
tend along  the  lower  3  or  4  miles  of  the  north  and  south  branches 
of  Pine  Creek,  and  range  from  one -quarter  to  one -half  mile  in  width 
in  their  lower  part  but  narrow  gradually  upstream.    The  periodic  over- 
flow and  deposition  which  occurs  on  portions  of  these  areas  undoubted- 
ly accounts  for  some  of  the  missing  topsoil  of  the  eroding  fields. 
An  additional  1.6  percent  of  the  watershed,  or  543  acres,   consists  of 
colluvial  deposits  at  the  foot  of  slopes,  which  are  composed  of  soil 
washed  from  the  fields  immediately  above.     If  the  average  thickness 
of  colluvial  deposits  is  only  2  feet,  the  accumulation  in  these  areas 
would  be        times  the  amount  deposited  in  Lake  Crook  during  the  13- 
year  period  of  record.     If,  in  addition,  an  average  of  6  Inches  of 
sediment  has  been  laid  down  on  the  alluvial  flats,  the  total  accumula- 
tion above  the  reservoir  would  be  3  times  that  in  the  reservoir.  More 
than  10  percent  of  the  area  is  thus  receiving  a  part  of  the  wasting 
soil  from  the  eroding  areas.     In  the  Lake  Gibbons  watershed,  on  the 
other  hand,  only  0.4  percent  of  the  area  (3  acres)  has  alluvial  soils 
and  3  percent,  or  24  acres,  has  colluvial  soils.     It  therefore  appears 
that  a  much  smaller  proportion  of  the  orosional  debris  coming  from  the 
smaller  watershed  is  subject  to  deposition  above  the  reservoir  than 
in  the  case  of  Lake  Crook. 

Secondly,  table  2  shows  that  Lake  Gibbons  has  approximately  5 
times  as  much  storage  capacity  per  unit  of  drainage  area  as  Lake  Crook, 
which,  assuming  uniform  rainfall  and  run-off  over  the  combined  area, 
means  that  Lake  Gibbons  has  a  correspondingly  greater  capacity-inflow 
ratio.    Any  reservoir  which  is  subject  to  continuous  or  periodic  over- 
flow bypasses  a  certain  proportion  of  the  incoming  silt  load,  but  it 
is  evident  that  of  two  reservoirs  having  other  factors  equal,  the  one 
with  the  largest  capacity-inflow  ratio  will  have  the  slowest  passage 
of  water  through  it  and  will  therefore  offer  the  greatest  opportunity 
for  permanent  settling  of  sediment.     Correspondingly,  Lake  Gibbons 
should  be  bypassing  a  much  smaller  proportion  of  the  incoming  sediment 
than  Lake  Crook. 

To  summarize,  it  is  suggested  that  a  greater  opportunity  for  up- 
stream deposition  and  a  smaller  capacity-inflow  ratio  account  for  the 
lower  rate  of  silt  accumulation  per  unit  of  drainage  area  from  the 
more  severely  eroding  Lake  Crook  watershed. 

It  is  believed,  furthermore,  that  these  date,  emphasize  very  stron 
the  need  for  careful  consideration  In  adjusting  the  location  and  capaci 
ty  of  prospective  reservoirs  to  the  size  and  characteristics  of  the 
watershed,  with  particular  reference  to  soil  erosion  and  facilities  for 
its  control. 
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SULLLAHY 

The  data  collected  during  this  survey  reveal  the  following 
significant  points: 

1.  The  chief  characteristic  of  the  reservoir  sediment  is 
uniformity,   in  distribution,   in  texture,  and  in  composition. 

2.  A  considerable  but  unknovm  fraction  of  the  incoming  silt 
load  is  carried  in  suspension  through  the  reservoirs  and  over  the 
spillways • 

3.  Inasmuch  as  practically  all  the  lake  sediment  is  derived 
from  sheet  erosion  and  minor  gully  erosion  on  75  percent  of  the 
watershed,  conservation  of  the  remaining  storage  capacity  will  de- 
pend on  widespread  application  of  erosion  control  practices. 


The  results  of  the  two  surveys  arc  summarized  in  t able  3, 
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Table  3. — Statistical  surraary  of  dc.tr.  relative  to  Lakes  Crook  and 

Gibbons,  Paris,  Te;cc.s 


"    '  —  '   "   "  ■*  *~~  " 

It  on 

Quant  ity 

Unit 

 _  

T  ,h  Vp    Cj  rn  o  1-r 

T  ip  Vp   fli  "h"h  nTi  ^ 

Arc    ..............    i  1  

1  /  1^1 
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t>  /  ^G. 
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Wat  o  r  s  lie  d : 

Tntn  1  j-pr, 

3/  51*6 

1.26 

n rn  ip  v*p   T  Tn  1  p  ^ 

Reservoir: 

Original  area  at  crest  stage* 

j. ,  <c  y  j. 

Ac  re  s 
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1  ■  po7 
X  •  C  C  1 
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X  J-^XJ-li..  X      O  uUl  *— "*  Ut.ul  L/  /    t  •   •  • 

11     Afl  7 
11 j lO ( 

1     fi  1  A 
X  4  IIt: 

;  i  p       -f  pp"h 

in  7cc 
1U  ,  /  D  0 

1  4  ODD 

/  l  P  T*0        T  P  OT 

Pr'i  r"i  hp  1         n t* n  r>" p   Tj p  v   <^ n  i i rn 

v.'  X  •I^Xll^vX       O  V  W  X        O          XT                O  ^         „  X  \s 

n  i  1  n     p  *P    rl  y»  n  i  *  n  ^  ^  P     ^  v*  p  n  _ 

luX  X^j      \J  X.      Ul                                l.vX  Oul-f  •   t   •  •  • 

9  9  9  CO 

1     19  9    9  9 

/  \  p  v*p    Pp  p"r 

P v»p  .« oyi 4-     c;4-ny»f  pp     "POT*     Cirnir  VP 

1  1        J^U  Li       LjwUXt-.^jO       Jo*  v->  X        O       Ui..  i 

T*1 1    1  O     P  "P     fi  T"^  "1  "P  '",      O     ^  yo  p  . 

iil J — vJ-L       U.1  i.vXJ.j.Lv[-5v      ul  vi  •  o  ♦   •   e   •  • 

9HR 

i   nftn  ^9 

X  ,  UDU  •  oc, 

/ .  p  r*-^  -  "Poof" 

S\  P        "1  VI  OYlT"'",T  1  aVi  • 

OUU.  J-LlOxl  Ul.  U  J-OIX  I 

Tj  P    !  T"            fi                Q  1  T  o 

J  iJot  incasu 

red  separately 

"R  p  *r  "h  p*n  —  c?  p  "p    l~i  p  rl  <^ 

) 

Tnf  A  "1      oprl  1  nOTI'l" 

732 

78 

f  TrP  T*^  r-*  p    o  p  p  i  iv 1 1 1  T  *"»  4-  n  n>i     t^p  v* 

»J  o  *  i7 

?  17 

&  .  X  i 

Ac re -feet 

Accunulat ion  per  year  per 

100    <^  m  ip         T"1  i  1  p      p  "P    rlv,f~,n^"t  — 

108 

172 

Acre  —feet 

I  ccunul  rti  nn   dot-  vor,  t  dot 

p  p, ro    p "P  rl  rn  inr  r,r>   n  r™r^'^  _ 

k_  „        X                U  1            .    j.            1    i  X(_ »  ^  O        Lti   >^L.  I    •    •    #    •    •  • 

73.73 

117.22 

Pnhi  r -foot 

Or,  assuming  average  Weight 

of  1  cubic  foot  of  silt 

3.69 

5.86 

Tons 

Depletion  of  storage: 

Loss  of  original  capacity 

0.49 

0.15 

Percent 

Loss  of  original  capacity 

6.37 

5  •  52 

Percent 

Date  storage  began:  February  1923.    Date  of  this  survey:  "larch  1936* 

^Datc  storage  began:  1900  (nonth  undctc mined ) .  Date  of  this  survey: 
"larch  1936. 

Exclusive  of  Lake  Gibbons  drainage  area. 
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